
studied over the years by geneticists interested in
the effects of inheritance and has now been
completely sequenced, which makes canola
genetics easier to understand. 

In 2004, Smith, Fortin and Jones began to
look deeper into the process of incorporating
PUFA production genes into canola. 

“Canada certainly has the land available for
this plant,” says Smith. “It’s a high-value oilseed
crop and will generate good revenues for those
who produce it.” 

Researchers in Manitoba have already
developed a plant with long-chain unsaturated
oils, but Smith needed polyunsaturated oil, so
he decided to use an organism that would inject
PUFA genes into the plant to alter the oil’s
expression, making it polyunsaturated. He
found that this technique worked to change the
oil profile in the plant.

“The next step is to incorporate PUFA oils
into canola seeds so we can obtain the value-
added oil and so the trait can be moved into
other canola plants,” he says.  �

Fish-ola
Scientists try
incorporating
healthy gene 
into distinctly
Canadian crop
by Kate Roberts

Most people who don’t eat fish are driven
by personal choice, not availability. But that
could change because availability is being
threatened by the fish shortage in Canadian
waters. North Atlantic stocks of cod, salmon,
haddock, flounder and hake have all fallen by
more than 50 per cent in the past five decades.
That’s driving up prices and making it difficult
for people to consume enough long-chain
polyunsaturated fatty acid (PUFA) oils.

With threatened species in mind, McGill
University plant scientist Dr. Don Smith and
two colleagues — Drs. Peter Jones and Marc
Fortin — are looking at a new way to render
healthy products from one of Canada’s most
widely grown crops: canola. 

“We’re incorporating genes for the produc-
tion of long-chain PUFA into canola plants, in
hopes that the plants will then produce canola
oil with value-added benefits from PUFA,” says
Smith. 

PUFA oils help in the production of certain
human hormones, affecting blood pressure,
lung airways (involved in asthma), blood vessels
and inflammatory responses, to name a few. 

Smith calls himself a “plant guy,” and as
such, he wanted to find a way to incorporate
PUFA oils into plants that can be consumed by
humans. Knowing that some plants produce
high concentrations of oil from their seeds, he
thought if he added the appropriate sorts of
long-chain PUFA oils to the seed oils of plants,
it would help alleviate some of the looming
PUFA shortage.

That’s where canola comes in. It has seed
oil concentrations in the 40- to 50-per-cent
range and is also related to the genetically well-
characterized Arabidopsis. Arabidopsis has been
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Researcher Don Smith is working
to incorporate a healthy fatty acid
into canola seeds.

M
aryse Bourgault

Bechhoefer is using this feature to his
advantage. The pockets he envisions have a par-
ticular shape and size that depend on the DNA
strand’s length and composition. And they’ll
conduct electricity only when a target molecule
binds and flips the DNA switch.

But this switch isn’t very useful if it’s just
DNA in solution, he says, because such switch-
es aren’t usually part of physiologically impor-
tant electrical circuits. So he’s using the DNA as
if it were a wire. By surrounding DNA with a
surface of insulating molecules, he hopes to con-
duct electricity between two gold particles
(introduced by researchers in test situations)
connected by DNA.

Bechhoefer anticipates certain advantages
to using DNA sensors. Besides being highly sen-
sitive and accurate, they’re economical because
there’s no need for expensive cameras to observe
them and no risk of molecules losing their fluo-
rescence. They’re also desirable because there are
no radioactive byproducts to worry about, as is
the case with some sensors.

He expects he’ll soon have DNA strands
with switches that are always turned on and
ones that are always turned off, giving valuable
baseline information for observing DNA con-
ductivity.

Simon Fraser University researchers on this
project include Prof. Dipankar Sen,
Department of Molecular Biology and
Biochemistry/Chemistry; Prof. Hogan Yu and
graduate student Marcus Kuikka, Department
of Chemistry; and Drs. Connie Roth and
Yuekan Jiao and graduate student Shun Lu,
Department of Physics. Other researchers are
Prof. Nicholas Low, Department of Applied
Microbiology and Food Science at the
University of Saskatchewan; Prof. Tito Scaiano,
Department of Chemistry at the University of
Ottawa; and Prof. Peter Williams and under-
graduate student Stefan Murphy, Department
of Physics at Acadia University.

This research is sponsored by the Advanced
Foods and Materials Network and the Natural
Sciences and Engineering Research Council.  �

Flipping the
molecular
switch for
food safety
DNA plays key 
role in developing
advanced biosensors
by Robert Fieldhouse

Biosensors — tiny devices that can detect
biological molecules — built with specially
engineered DNA strands may one day advance
scientists’ ability to detect a wide variety of
unwanted components, including metabolites,
toxins and food contaminants. 

Prof. John Bechhoefer of the Department
of Physics at Simon Fraser University is working
on a collaborative project to develop new
biosensors that use biological materials to col-
lect information — often about the presence of
other biological materials — and transmit it
through electrical signals.

These new biosensors will be
based on DNA aptamers (short

DNA strands that form pockets to
bind target molecules) that act like elec-

trical switches, activated by a particular
molecule’s presence.

Normal switches are gaps in wires that
disrupt the flow of an electrical transmission,

but biosensor electrical switches are shaped like
pockets. Whether or not they conduct electrici-
ty depends on the pocket’s conformation.

“We’re developing DNA pockets with spe-
cific angles that will trap specific 
target molecules,” says Bechhoefer. “As the tar-
get binds, it will restore the electrical conductiv-
ity in the pocket, acting as a switch.”

Biophysicists have previously shown that
DNA conducts electricity. But unlike tradition-
al conductors such as copper, DNA’s conductiv-
ity changes depending on what it’s bound to
and what surrounds it.
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Materials

DNA consists of four base
pairs, made up of nitrogen-
rich molecules which code for
specific traits. Normally, the
bases adenine (A) and
thymine (T) pair up, while
cytosine (C) and guanine (G)
attract one another. In this
simplified illustration of artifi-
cially created DNA, three
pairs of bases opposite one
another do not match up
properly, forming a pocket
which then binds a target mol-
ecule, creating an electric
charge.
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